Abstract. Vegetative shoots of Arizona cypress (Cupressus arizonica Greene) were found to contain an estimated 40 to 70 ,ug of gibberellin-like activity per kg. Based on elution patterns of silicic acid and celite partition columns, mobilities on thin layer chromatograms and specificity of the cucumber, d-3 dwarf maize, dwarf pea, and barley half seed bioassays it was possible to determine that the tissue contained at least 5 acidic, ethyl acetate-soluble gibberellin-like substances. The major one would appear to be GA3. In addition, GA9, GA4, and/or GA-like compounds, and 2 unidentified gibberellin.like substances are present.
(Cupressuis arizonica Greene) (17, 18, 19) . Furthermore, AMO-1618, an inhibitor of gibberellin biosynthesis, effectively retards growth of Arizona cypress. This retardation can be overcome by simultaneous GA3 treatment (21) . In addition, GA., has been found to control apical dominance in both Arizona cypress and redwood (Sequoia sempervirens) (20, 24) .
Since it appears that gibberellins are implicated in a number of the growth and differentiation processes of Arizona cypress it was of interest to determine whether or not endogenous gibberellins occur in this conifer. This paper reports on the extraction, purificationi, separation, and detection by bioassay of at least 5 acidic gibberellin-like substances from non-flowering leafy shoots of Arizona cypress.
Methods
Growth of Mlaterial. Shoot tips of Arizona cypress (Cupressms arizonica Greene) 5 to 10 cm long were harvested periodically from 2 (10) . The column was filled with 20 g Celite 435 and developed with 500 ml of ethyl acetate and ten 50 ml fractions were collected (Fractions 1-10). The column was then washed with 200 ml of acetone (Fraction 11). All fractions were taken to dryness in vacuo prior to being tested for biological activity (see below).
Thin Layer Chromatography. Certain of the fractions from the partition columns that were found to contain gibberellin-like activity were rechromatographed on thin layers of either Kieselguhr G with benzene/acetic acid/water, 8:3:5 v/v (13) or Silica gel G with benzene/n-butanol/acetic acid, 75:20:5 v/v (5). The thin layers were eluted with methanol and/or ethyl acetate which was evaporated to dryness in vacuo and redissolved in the appropriate amount of solvent for bioassay. For seedling assays this was a 0.05 % aqueous "Tween 20" solution.
Bioassays. The following assays were used:
Progress No. 9 dwarf pea stem elongation (11); Zea mays d-3 dwarf mutant leaf sheath elongation (22) ; hypocotyl elongation of Cucurbita sativa var.
Straight Eight (1) and the barley half seed reducing sugar (16) and a-amylase tests (6) .
Results
Both dwarf corn and dwarf pea assays of eluates from the silicic acid partition column revealed a major peak of gibberellin-like activity (approximately 20 /.g GA3 equivalents) in fractions 24 and 25 ( fig 1) . Standards GA1 and GA3 are eluted in this zone. In addition the dwarf corn assay detected minor activity in fractions 5 to 10 (GA4 and GA7 appear in this region) and 22. The barley half seed reducing sugar and a-amylase tests (fig 2) corroborated the results of the pea and corn assays. Additional biological activity was detected in fraction numbers 2 and 3 (sugar release), 13 3. purification and characterization was attempted with these fractions. Thin layer chromatography on Kieselguhr G with a solvent of benzene/acetic acid/ water (8:5:3 v/v) separates GA1 from GA3 (13) . Figure 3 shows the gibberellin-like activity of the combined fraction numbers 24 and 25 after chroma- tography in the above solvent system. The chromatogram was developed 3 times before separation of GA1 and GA3 (which were co-chromatographed on the sides of the plate) was achieved and streaking became minimal. Both the dwarf pea and barley half seed a-amylase assays showed high activity at the GA3 RF and activity of a lower order at the GA1 position. The barley assay also picked up a peak of activity that moved more slowly than GA4 but more rapidly than GA1, and another peak that was less polar than GA4. The presence of GA3 in the extract was also indicated by a characteristic yellow-green fluorescence, at the appropriate RF after spraying the Kieselguhr layer with 50 % aqueous sulphuric acid (13) . Upon heating the fluorescent spot turned pink, indicating that the fluorescence was either quenched by the presence of impurities or that the GA3 may have been degraded during chromatography. Since a total of 13.2 Jug of GA3 equivalents were applied to the chromatogram and only 0.82 Jug could be recovered, the latter possibility may be indicated. Further evidence for the presence of GA3 in Arizona cypress foliage was obtained from the extract of the 2 kg batch of lyophilized tissue that was purified by countercurrent fractionation. A portion of this extract containing approximately 1.4 ,ug of GA3 equivalents, was chromatographed on a phosphate buffered celite column. Eluates from the column were tested for gibberellin-like activity with the barley half seed a-amylase assay (fig 4) . Three areas of activity were observed. Fraction 11 contained 0.22 p.g of GA3 equivalents, although this is probably a low estimate as large quantities of inhibitors were present in this fraction. Samples of GA3 are eluted from control columns in fraction 11. 
Conclusions
The occurrence of gibberellin-like substances ill Arizona cypress has been demonstrated. Gibberellinlike snbstances in conifers have been reported lreviousl-in berries of Juniperus (7), new shoots of Larix (4, 15) and developing embryos (12) , l)ollen (14) , and vegetative shoots (15) Based on bioassay data the total amount of gibberellin-like material is estimated to be approximately 40 to 70 jug of (A3 equivalents per kilograll of 1vophilized tissue, wlhiclh is in the same ranige of concentration as man)v herbaceous lplants.
